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"graduate students in chemistry or biophysics". Certainly, the use 
of the product operator formalism in Chapter 1, for example, 
would indicate that the reader is expected to have a background 
in physics or physical chemistry; such a reader might, however, be 
disappointed that the detailed description of multidimensional 
NMR experiments essentially stops at the simple COSY 
experiment. On the other hand, biochemists will find much of 
interest in the second half of the book, but may well find the 
mathematical pproach of the initial chapters difficult. Both 
audiences will, 1 suspect, feel the lack era single 'voice' and level 
of pre~ntation which is perhaps inevitable in a multiauthor 
volume but which is unfortunate in something intended as an 
introduction. This is not, therefore, a book which is suitable on 
its own as an introduction to the applications of NMR to 
biological macromolecules, but those starting out in this exciting 
field will find it well worth dipping into. 
G.C.K. Rober~ 
Calcium, Oxygen Radicals and Cellular Damage; Edited by C.J. Duncan; Cambridge University Press; Cambridge, 1991; 
x + 224 pages. £40.00, $79.95. ISBN 0-521-38068-5. 
This book contains updated contributions arising from a 
Symposium of the Cell Biology section of the Society for 
Experimental Biology held at Warwick University in March 1990 
and is volume 46 in the Society for Experimental Biology's 
Seminar Series. This concise volume contain~ eleven chapters that 
examine the interesting and complex inter-relationshi p between 
calcium, an impel'tent signal transducer and trigger for cellular 
damage, and the oxygen radicals implicated in tissue damage in 
a range of diseases. Consideration is given to the resultant cellular 
damage in various tissues, particularly perfused heart (chaptcl's 5, 
pp. 77-95 and 6, pp. 96-113) and isehaemic kidney (chapter 10, 
pp, 165-188). 
"Ihe first chapter (pp. 1-9) examines whether there are common 
biochemical pathways in cell damage and ¢¢11 death involving 
calcium and oxygen radicals. A rise in intracellular calcium levels 
is necessary for full activation of phospholipase A,_, which is 
thought to initiate pathways of cellular damage involving 
prostaglandins and leukotrienes. In addition, calcium is also 
implicated in mitochondrial dysfunction (discussed in detail in 
chapter 9, pp. 149-164), activation of endonucleases and 
stimulation of the labolization of lysosomal enzymes and the 
production of superoxide in neutrophils. The regulation of 
neutrophil oxidant production is discussed in the fourth chapter 
(pp. 34-76). 
In the second chapter (pp. 11-16) the nature of free radicals is 
examined together with their cellular sources. The superoxide 
anion reacts with iron or copper in the Haber-Weiss reaction to 
produce the higtqy reactive hydroxyl radical, which is responsible 
for membrane damage in the form ofnon-eazymie membrane lipid 
pgroxidation and DNA damage in the form of strand breakage 
and modification of DNA bases. Strand breakage inDNA but not 
base modification can also occur as a result of calcium activated 
endonuclcase action. This is because the oxidative stress produced 
by free radicals ultimately results in a sustained increase in 
intracellular free calcium levels, which leads to endonuek~se 
activation. The cleavage of cell chromatin into oligonud¢osome. 
length fragments by endonucleases is acharacteristic ofapoptosis 
(programmed cell death). In the third chapter (pp. 17-33) careful 
consideration is given to the role of calcium and signal 
transduction in oxidative cell damage. 
The eleventh and final chapter (pp. 189-217) in this worthwhile 
addilion to the current literature has the intriguing title 'The 
Rubicon Hypothesis: a Quantal Framework for Understanding 
the Molecular Pathway of Cell Activation and Injury' and starts 
by tracing the separate r spective functions of calcium and oxygen 
in relation to the evolution of life and concludes that in order to 
establish the relationship between calcium and oxygen radicals in 
cellular damage, each cell involved in the complex pathway needs 
to be studied, one at a time! 
The chapters are well illustrated and reasonably well referenced, 
although the index would have bcnelited from expansion. The 
book contains a good balance of background and advanced 
material in the subject area and will be of considerable interest o 
research workers in the numerous areas of investigation related to 
calcium and free radicals in relation to pathological conditions. 
Helen Wiseman 
Apoptosis.- The Molecular Basis of Cell Death (Current-Communications in Cell & Moleeu 'lar Biology) vol. 3); 
Edited by L. David Tomei and Frederick O. Cope; Cold Spring Harbour Laboratory Press; New York, 1991; xi + 321 pages. 
$44.00. ISBN 0879693665. 
The title of the book introduces the idea that apoptosis hould 
be thought of as providing a molecular basis for programmed cell 
death, and the enclosed contributory chapters develop this theme 
in detail. A n~at cluipter authored by R.A. Lockshin and Z. 
Zaked, both familiar with examples of invertebrate 
metamorphosis and developmental ce l death, ~tands the problem. 
on its head and concludes that apoptosis could be interpreted 
a specialised kind of programmed cell dmth. 
It is thought by many investigators that the basal rate of cell 
,%ath in tissues and organs is pro~ammed in such a way as to 
provide a regulated counterbalance to mitosis, indeed the concept 
of an equal and opposite phenomenon called apoptosis has been 
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actively canvassed for many years. This powerful concept initially 
developed by pathologists has become welded to a rather specific 
• series of morphological, biochemical and behavioural events 
usually observed in vertebrate systems. These events would 
typically include cellular detachment, shrinkage, and margination 
of ehromatin followed by activation of endogenous endonuelease 
activity which would characteristically cut the chromosomal DNA 
at the nuelcosomal linker regions. The apoptotic ell would then 
fragment in a florid manner giving rise to smaller apoptotic bodies 
or spheres which in tttrn would be rapidly devoured by 
macrophages or by near-neighbonrs. Such a detailed efinition is 
in some •ways unfortunate, since it excludes a number of events 
which could properly be thought of as programmed cell death in 
plant development and invertebrate metamorphosis. Plants are 
major exercises in programmed cell death. Similarly the massive 
waves of hystolysis which pass through larval tissues and systems 
as a prelude to metamorphosis and developing embryos during 
morphogenesis are clearly hormonally mediated and genetically 
programmed, 
Data is also now emerging which indicates that endonuclease 
activation may not be diagnostic for apoptosis. At least, examples 
of developmentally programmed cell death progressing in the 
absence ofendonuclease activation are being reported as noted by 
Lockshin and Zakeri in their chapter entitled "Programmed Cell 
Death and Apoptosis". Conversely, evidence is also emerging of 
endonuclease activation being induced without the neccessity of 
a genetic involvement e.g. fast killing by CTL subpopulations and 
also the effects of low concentrations of toxins. It could be argued 
that the basic differen~ between ecrosis and programmed cell 
death, including apoptosis, is that the latter is engendered, usually 
genetically as a normal part of the life-cycle of multicellular 
organisms, whilst the former is accidental. Programmed cell death 
should also typically entail at least a transient increase in mRNA 
and protein synthesis rather than the instant decline seen in 
necrosis. In other words there should be a synthetic surge 
accompanied by a transient surge in ATP synthesis and a 
respiratory burst of some kind before eventual d~line into cell 
death. Furthermore, a more detailed investigation of these surges 
should reveal at least in developmentally mediated cell death, 
regulatory molecules in the form of unique mRNA species and 
appropriate gone regulatory proteins among the earliest diagnostic 
products. 
The editors start the book with a brief historic and utilitarian 
introduction and this is nicely counterbalanced by a detailed 
assessment by L,D. Tomci of the biological role and genetic basis 
ofapoptosis, Having the last word, he concludes... "'Apoptosis is 
a ...triage mechanism in all cells which determines whether cells 
have sustained amage insufficient o cause catastrophic loss of 
function but sufficient o increase risk of heritable changes. This 
meehanis-,n not only accounts for cell deletion, but the deleted ceils 
may also be directly responsible to a significant extent for the 
proliferation and/or survival of other ceils. Ultimately, the•process 
of apoptosis is likely to be a modulated phenomenon having 
initiators and inhibitors acting both intracellularly and 
intercellularly. The purpose o f  such a system is probably 
maintenance of genetic fidelity, minimization of phenotypic 
variation, and elimination of genotype alteration. Apoptosis is 
more accurately considered to be not a programmed cell death, but 
rather a programmed survival." 
Aspects of definition and incidence are dolt with in a 
• contribution by J.F.P.. Kerr and B.V. Harmon who first described 
the phenomenon of apoptosis. Though broadly pathological in its 
content, their chapter deals also with underlying molecular 
changes uch as transglutaminase activation and touches briefly 
on cell death during normal development. They conclude that 
whereas apoptosis was originally defined on the basis of its 
morphology, the hypothesis that it is a discrete phenomenon is 
supported by biochemical studies and its distinctive incidence, 
J, Miehaelson deals with the biological and immunological 
significance of cell death, presenting some sophisticated 
arguments based on immunological expression of cellular 
heterogcniety in mouse liver. He briefly touches on the emergence 
of pattern in development based on cellular selection. In a 
technicolour presentation, F.O. Cope and J.J, Wille raise some 
interesting•questions as to how apoptosis might be linked or 
toggled with mitosis or cell proliferation. This work raises 
questions on the influences of oncogenes and morphogcns such as 
retinoic acid on apoptosis, cell differentiation and cell 
proliferation. 
P.H. Krammer, leading an extensive German ~roup of workers 
specifically cover apoptosis in relation to the cell-surface APO-I 
system. They describe ~i surface antibody mediated apoptosis in 
lymphocytes and lymphoid and leukaemic cell lines. They 
demonstrate hat a specific anti-APe-1 antibody blocked growth 
and triggered programmed• cell death or apoptosis in a set of 
activated normal ymphoeytes and cells from malignant lymphoid 
and non-lymphoid lines after binding to the cell-surface antigen 
APe-I .  The work is clearly of great clinical importance. 
Other significant chapters include Apoptosis and 
Hepatocarcinogenesis, by G.M.L. Columbano; Cell Death in 
Cancer Chemotherapy - the ease of Adriamycin, by T.R, Tritton, 
and Cellular and Molecular aspects of Apoptosis in Experimental 
Tumoars by B. Szende et el, The latter chapter si~.~eifically deals 
with the effects of LHRH and Somatostatin analogues on animal 
tumours. R. Buttyan deals with "cellular apoptosis" in the 
involuting prostate and D.P. Martin and E,M. Johnson Jr., cover 
programmed cell death in the peripheral nervous ystem. A more 
general treatment of neuronal cell death is presented by A.C. 
Server and W.C. Mobley. Significant contributions are made by 
R.C. Duke o f  Colorado on cell apoptosis in cell-mediated 
immunity, an area of increasing importance in view of the 
contributions made by Rosenberg's group and others to the 
clinical activation of apoptosis-inducing cell killers (both natural 
killer cells and cytotoxic lymphocytes) and also by D,J. McConkey 
and S. Orrenius on cellular signaling and apoptosis in thymocytes, 
an ideal model for apoptotic studies. McConkey and Orrenius also 
provide a very up-to-date account of the role of Ca ++ in cell killing 
and cell death. 
S.R. Umansky who has led apoptotic studies in Russia presents 
an in-depth review of radiation-induced programmed cell death, 
confirming the active DNA degradative cell deletion that occurs 
after specific levels of radiation damage. A consideration of the 
contribution of  apoptosis to cell and tissue kinetics is developed 
by L.E. Gersehenson and R.J. Rotello. The book is certainly good 
value for money and reflects current advances in the field. Being 
an edited compendium however, it does lack the cohesiveness 
which a more tightly authored volume can offer. The book also 
appears to avoid controversy, esl:~zeially in terms of definitions. 
This is unfortunate in such a new area of research where flexibility 
would be welcomed, Maybe ~tter definitions will evolve with time 
as they did in the once fashionable field of'lysosome' research, or 
maybe fashions will just change. One trap that must be avoided 
is that having, as i t  were, officially named or proserib~d a
phenomenon we kid ourselves that we then understand it. From 
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a semantic point of view it might be. better to regard apoptosis as 
one kind of programmed cell death, perhaps peculiar to vertebrate 
animals, and to employ the less specialised term 'programmed cell 
death' in a more general sense to encompass genetically and 
physiologically engendered death. On the other hand, "apoptosis' 
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would prove quite acceptable as the general term if it were to 
jettison some of the specific properties classically ascribed to it by 
pathologists which are not always observed in many cases of 
developmentally mediated cell death. 
leer D. Ilowen 
Communication Within Animal Cells; G.J. Barritt; Oxford University Press; Oxford, New York, 1992; xiv + 343 pages. £25,00. 
This text provides a broadly based review oF the mechanisms 
involved in inter- and intra-cellular signal transduction from both 
the biochemical nd cell biology viewpoints. It is a timely volume 
since recent progress in the requisite techniques has enabled 
significant advances in our knowledge of receptors and their 
interactions with cxtracellular signals and of the intracelluiar 
pathways through which the resultant response isexpressed. In the 
last decade for example, knowledge of receptor structure, calcium 
mobilizing hormones and ligand-gated ion channels has extended 
to a level comparable to that of non-maintenance hormone/ 
neurotransmitter-cyclic nu leotide mechanisms, and provides a 
focus for much current pharmacological resarch. 
The book opens with an outline description of the major types 
of extracellular signals which regulate the activity of animal cells, 
the methods of recognition of these signals, and the major 
pathways by which information is transli:rred within cells. This is 
portrayed in an interesting and readily comprehensible style, 
nicely integrating cellular, organellar and molecular consider- 
ations, with a brief review of the history of developments in the 
field setting the context well. This is followed by a more detailed 
account of the role of cell structure in intracellular communcation, 
emphasising the importance of the physical structure of the 
pathways along which the signalling molecules must pass, then an 
exposition of the molecular mechanisms involving plasma 
membrane r ceptors and G-proteins. 
The concept of phosphorylation f proteins as a fundamental 
method of metabolic regulation is described at length and, in 
addition to an orthodox review of protein kinases this text, unlike 
many of its COmlaetitors, also contains a good appreciation of the 
contribution of phosphatases. Consideration of protein kinascs 
leads naturally into cyclic nucicotide biochemistry, and from one 
set of intracellular messengers the natural progression to the 
inositoi polyphosphates and diaeyiglycerols and then calcium is 
followed. A brief consideration of the role of intermediary 
metabolites in signal transfer by non-covalent modification of 
proteins follows, prior to more detailed e~ritpion of ¢ieosanoid 
function, morphogen, growth factor, rr~togen and steroid and 
thyroid hormone effects upon transcription, application of 
oncogene information to identification of regulatory proteins and 
finally the interactions between the various signal transduetion 
pathways. 
The high quality ofthis text owes much to the excellent Standard 
of its illustrations, and overall it successfully covers a wide and 
rapidly developing topic at the requisite level for its target 
audience of advanced undergraduate nd graduate students. Other 
specialist ext in this area, for example "Metabolic Regulation' by 
B.R. Martin (Blackweil Scientific) and 'l~ioehzmieal Messengers' 
by D.G. Hardie (Chapman & Hall) may be better suited for the 
molecular emphasis of pure biochemistry courses; for more 
integrated courses with a higher ¢¢I1 biology content, his volume 
will provide an attractive alternative. 
R.P. Newton 
Perspectives on Cellular Regulation: From Bacteria to Cancer; Edited by Judith Campisi, Dennis Cunningham, Masayori 
lnouye and Moniea Riley; Wiley-Liss; New York, 1991. xvii + 355 pages. $59.50. ISBN 0-471-56090-1. 
This Festscltrift, published under the imprint of the Marine 
Biological Laboratory Lectures in Biology, forms a permanent 
record of a symposium convened, and contributed to, by 
distinguished former students of Arthur Pardee, to celebrate his 
scientific achievements on his seventionth birthday. 
The subject matter of each article reflects the current research 
interests of one of his former colleagues. Fortunately, because 
there was a logical progression in Pardee's cientific interests 
which has powerfully influenced his students' ubsequent research 
direction, we are not left with a rag-bag ofarticles, but with a wide 
ranging and coherent collection ot otherwise found in a readable 
volume, The 28 essays are all agreeably short (8-1~ pages) mostly 
adopting a common format. They start with an anecdote about 
their time at Berkeley, Princeton or Harvard (where they learnt 
the "'State of the Art") and include engaging insights into the 
history of ~cieace. The paper is completed by a short sketch of the 
origins and status of their current work. 
There are nine essays on prokaryotes, ix on Lhe chromosome 
and cell cycle (mostly ofE. colO and three on g~ne xpression. This 
is followed by a larger section devoted to higher eukaryotes with 
four essays on signal transduction, five On growth and movemen~ 
four on tumonr cell biology, four on the cell cycle and two closing 
articles on molecular evolution and growth control. There is a 
useful index at the end. The judicious editing cannot disguise the 
lack of anything on free-living lower eukaryotes which would have 
made a useful bridg~ b~tw~n the other ~¢tions. 
This volume does not have the combined wit and wisdom of a 
classic ollection like 'Reflections on Biochemistry' in hononr of 
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